(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europ6en des brevets 




(12) 



(45) Date of publication and mention 
of the grant of the patent: 
10.01.1996 Bulletin 1996/02 

(21) Application number: 92114616.3 

(22) Date of filing: 27.08.1992 



(1D EP 0 530 676 B1 

EUROPEAN PATENT SPECIFICATION 

(51) IntCI. 6 : C03C 17/34 



CO 

CD 
1^ 
CO 

o 

CO 

in 



0. 

UJ 



(54) Heat-screening glass 

Warmeabsorbierendes Gas 
Verre absorbant la chaleur 



(84) Designated Contracting States: 
DE FR GB IT 

(30) Priority: 29.08.1991 JP 218234/91 

(43) Date of publication of application: 
10.03.1993 Bulletin 1993/10 

(73) Proprietor: NIPPON SHEET GLASS CO., LTD. 
Osaka-shl, Osaka 541 (JP) 

(72) Inventors: 

• Kawaguchl, Jun, 

c/o Nippon Sheet Glass Co., Ltd. 
Osaka-shl, Osaka (JP) 

• Kobayashl, Hlroakl, 

c/o Nippon Sheet Glass Co.,Ltd 
Osaka-shi, Osaka (JP) 

• Nakal, Hldeml, 

c/o Nippon Sheet Glass Co., Ltd. 
Osaka-shl, Osaka (JP) 



(74) Representative: Hansen, Bernd, Dr. Dipl.-Chem. et 
al 

D-81904 MGnchen (DE) 

(56) References cited: 
WO-A-90/09883 

• PATENT ABSTRACTS OF JAPAN vol. 15, no. 96 
(C-812)7 March 1991 & JP-A-02307844 

• PATENT ABSTRACTS OF JAPAN vol. 14, no. 427 
(C-758)13 September 1990 & JP-A-02164744 

• PATENT ABSTRACTS OF JAPAN vol. 13, no. 402 
(C-633)6 September 1 989 & JP-A-01 145351 

• PATENT ABSTRACTS OF JAPAN vol. 12, no. 496 
(C-555)23 December 1988 & JP-A-63206333 

• PATENT ABSTRACTS OF JAPAN vol. 14, no. 1 29 
(P-1020)12 March 1990 & JP-A-02000901 

• PATENTABSTRACTSOFJAPANvol.14,na113 
(M-944)2 March 1990 & JP-A-01 31 41 63 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid (Art 
99(1) European Patent Convention). 



Printed by Rank Xerox (UK) Business Services 
2.9/3.4 



EP0 530 676B1 



Description 

FIELD OF THE INVENTION 

s The present invention relates to heat-screening glass suitable for automotive windows and building glazing, and 
more particularly, it relates to heat-screening glass having improved wear resistance and chemical resistance owing to 
double protective films formed on a heat-screening film. 

BACKGROUND OF THE INVENTION 

10 

Attempts have been made to use heat-screening glass coated with a metal nitride (such as TiN, ZrN, and CrN) in 
a single glazing in view of the fact that it is superior in chemical resistance and wear resistance to heat-screening glass 
coated with a noble metal (such as Ag). For the heat-screening glass to have practical chemical resistance and wear 
resistance which permit it to be used in a single glazing, it should be provided with a protective film which is composed 
15 of an adequate material and has an adequate thickness and layer constitution. As the protective film used in the con- 
ventional heat-screening glass composed of a glass substrate and a heat-screening film formed thereon, those com- 
posed of Si0 2 (as shown in JP-A-63-206333), tantalum oxide (as shown in JP-A-2-1 64744), and oxide of zirconium 
boride (as shown in JP-A-2-901 and JP-A-1-314163). The term "JP-A" used herein means an unexamined published 
Japanese patent application. 

20 The heat-screening glass provided with a protective film composed of Si0 2 has good wear resistance and acid 
resistance owing to Si0 2 . However, the protective film has to be thicker to compensate for its poor alkali resistance. For 
example, an Si0 2 protective film thicker than 1 jim does not show noticeable change in external appearance even after 
corrosion by alkaline substances. The thicker Si0 2 protective f ilm takes a long time for its formation, which leads to the 
poor productivity of heat-screening glass. 

25 The heat-screening glass provided with a protective film composed of tantalum oxide has good acid and alkali 
resistance. However, it lacks practically high wear resistance and becomes noticeably hazy when the protective film 
wears. 

The heat-screening glass provided with a protective film composed of oxide of zirconium boride has excellent wear 
resistance and alkali resistance. However, it is poor in acid resistance. In addition, this protective film is difficult to be 
30 produced at a high speed in a stable manner by the direct current sputtering method which is a favorable method for 
coating a large glass plate. This disadvantage of the direct current sputtering is due to the fact that it employs a target 
of sintered zirconium boride which is not sufficiently conductive and contains pores which cause arcing during sputtering. 
Arcing gives rise to fine particles which stick to the f ilm to form pinholes. 

35 SUMMARY OF THE INVENTION 

An object of the present invention is to provide heat-screening glass which has such excellent chemical and wear 
resistance that it can be used in single glazing and also has coating films which can be formed rapidly in a short time 
with high productivity. 

40 Other objects and effects of the present invention will be apparent from the following description. 

The present invention relates to heat-screening glass comprising a transparent glass substrate having consecutively 
thereon a heat-screening film, a first transparent protective film, and a second transparent protective film, the first trans- 
parent protective film comprising at least one member selected from the group consisting of silicon nitride, silicon dioxide, 
stannic oxide, oxynitride of silicon carbide, and oxynitride of tantalum carbide, and the second transparent protective 

45 film comprising at least one member selected from the group consisting of zirconium oxide, tantalum pentoxide, niobium 
oxide, zirconium oxynitride, tantalum oxynitride, and niobium oxynitride, and having a thickness of from 2 to 15 nm. 

BRIEF DESCRIPTION OF THE DRAWING 

so Fig. 1 shows a schematic fragmentary sectional view of one embodiment of the heat-screening glass according to 
the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

55 The first protective film comprises at least one compound selected from the group consisting of silicon nitride (SiNJ, 
silicon dioxide (SiOJ, tin oxide (SnOJ, oxynitride of silicon carbide (SiCANJ, and oxynitride of tantalum carbide (TaC x 

OyNJ. 

The first protective film has a low refractive index and good wear resistance. In addition, the first protective film is 
preferably amorphous so that it prevents the crystal growth while the second protective film is being formed thereon. 
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The first protective film preferably has a thickness of from 3 to 35 nm, and more preferably from 5 to 15 nm. With a 
thickness smaller than 3 nm, the first protective film tends to become discontinuous. With a thickness greater than 35 
nm, the first protective film tends to have undesirably high visible light reflection ratio, in conjunction with the second 
protective film formed thereon. 

s The first protective film is designed to protect the heat-screening film even when the second protective film is dam- 
aged by chemicals, such as acids and alkalis, or wearing. Among the above-mentioned compounds, silicon dioxide 
(Si02), silicon nitride (SiNJ, and stannic oxide (SnOj) are preferable because they permit efficient production of the 
heat-screening glass. 

The second protective film comprises at least one compound selected from the group consisting of zirconium oxide 
'o (ZrOz), tantalum pentoxide (TaO^. niobium oxide (NbO), zirconium oxynitride, tantalum oxynitride. and niobium oxyni- 
tride, and has a thickness of from 2 to 1 5 nm. 

The second protective film, which is formed on the first protective film, influences the total wear and chemical resist- 
ance of the two-layered protective film, depending on its thickness. The total wear resistance of the two-layered protective 
film increases with the increase of the thickness of the second protective film up to 15 nm. However, if the second 
is protective film is thicker than 1 5 nm, the wear resistance of the two-layered protective film becomes poorer than the 
case where the second protective film is not provided. This is because the protective films have a rough surface and 
increased internal stress on account of its granular, columnar, or crystalline structure. Therefore, the thickness of the 
second protective film should be 15 nm or less so that the heatscreening glass has better wear resistance than in the 
case where it has the first protective film alone. 
so If the thickness of the second protective film less than 2 nm. it becomes discontinuous and hence cannot protect 
the first protective film from acids and alkalis, and the two-layered protective film is not better in chemical resistance 
especially alkali resistance, than in the case where the first protective film is used alone. Therefore, the thickness of the 
second protective film should be 2 nm or more so that the heat-screening glass has good chemical resistance. 

By providing the second protective film on the first protective film, the heat-screening glass according to the present 
S5 invention has better wear resistance and chemical resistance than in the case where either the first protective film or 
the second protective film is used alone. 

The second protective film may contain a small amount of nitrogen, and therefore it may comprise at least one of 
zirconium oxynilride. tantalum oxynitride. and niobium oxynitride. which are included in the scope of the present invention 
Among the above-mentioned compounds for the second protective film, zirconium oxide and tantalum oxide are prefer- 
so ably used. 

The total thickness of the first and second protective films is preferably from 5 to 50 nm. more preferably from 20 to 
30 nm. so that the heat-screening glass has a low reflectance in the visible region. 

In view of the production efficiency of the two-layered protective film, the combination of the first protective film and 
the second protective film is preferably selected from (i) stannic oxide and tantalum pentoxide, (ii) oxynitride of silicon 

35 carbide (SiCxOyNJ and tantalum pentoxide, (Hi) stannic oxide and zirconium oxide, and (hr) oxynitride of silicon carbide 
(SiCxOyNJ and zirconium oxide. 

TTie heat-screening glass of the present invention has a heat-screening film formed on a transparent glass substrate. 
The material of the heat-screening film is not particularly limited and those described. e.g.. in U.S. Patent 4,71 6,068 can 
be used. Preferably, a metal nitride or a metal oxynitride that transmits as much visible light as possible and screens as 

40 much infrared light as possible are used. Preferred examples thereof include nitrides and oxynitrides of titanium, zirco- 
nium, hafnium, tantalum, and chromium. The thickness of the heat-screening film may be appropriately selected accord- 
ing to the intended visible light transmission. For example, in the case where the heat-screening glass of the present 
invention is used for automotive windows which need a visible light transmission higher than 70%. the thickness of the 
heat-screening film is preferably from 2 to 1 0 nm. 

* The heat-screening glass may optionally have a transparent dielectric film, as described. e.g.. in US. Patent 
4.716.088. between the transparent glass substrate and the heat-saeeningfilm.Thedielectricfilmisintendedtoimprove 
adhesion between the transparent glass substrate and the heat-screening film and to control the color of the heat- 
screening glass. The transparent dielectric film may comprise titanium oxide (TiOa). tin oxide (SnO^ silicon dioxide 
(SiOj). silicon oxynitride (SiOyNJ, or silicon nitride (Si 3 N 4 ). 

» The heat-screening film may be of a known multi-layer structure having wavelength selectivity, which composed of. 
for example, a film of titanium oxide (J\Od, which has a high refractive index and is transparent in the visible region, and 
a film of silicon dioxide (SiOz), which has a low refractive index and is transparent in the visible region. 

The films constituting the heat-screening glass of the present invention may be formed by the direct current (dc) 
reactive sputtering method, asdescribed. e.g.. in US. Patent 4.769.291. By using this method, films of uniform thickness 

5 on a large glass substrate for automotive and building heat-screening glass can efficiently produced. 

The heat-screening glass of the present invention has two protective films, one being a first transparent protective 
film which is superior in wear resistance, the other being a second transparent protectivef ilm which is superior in chemical 
resistance. The second protective film has a specific thickness which prevents the growth of grains or the development 
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of crystalline structure in the film. Therefore, the heat-screening glass exhibits higher chemical resistance without the 
loss of wear resistance than the case where the second protective film is not provided. 

Fig. 1 shows a schematic fragmentary sectional view of one embodiment of the heat-screening glass of the present 
invention, in which heat-screening glass 1 is composed of transparent glass substrate 2, heat-screening film 3, first 
s protective film 4, and second protective film 5. Heat-screening film 3 may be of single-layered or multi-layered structure. 

The present invention is described in more detail by referring to the following examples but is not construed as being 
limited thereto. 



EXAMPLE 

10 

Eleven samples of heat-screening glass were prepared by coating a 3.5 mm thick float glass plate ("Bronzepane" 
made by Nippon Sheet Glass Co., Ltd.) with a heat-screening film, a first transparent protective film, and a second 
transparent protective film consecutively by the dc sputtering method using an in-line sputtering apparatus. The films 
varied in material and thickness as shown in Table 1. The heat-screening glass exhibited the optical properties and 
is durability as shown in Table 2. The films were formed under the conditions shown in Table 3. 

A large value of change in transmission means that the amount of wear of the protective film is large. A large value 
of change in haze means that the sample easily shows the sign of wear. 

All the samples according to the present invention are excellent in wear resistance and hardly show the sign of wear, 
which is proved by the small change in transmission of 4.0% or less and the small change in haze of 2.0% or less. All 
20 the samples according to the present invention are excellent in both alkaline resistance and acid resistance, which is 
proved by the small changes in transmission and reflectivity of 1 .0% or less. 



Table 1 



(Constitution of Rims) 




Rim material and thickness (nm) 


Sample 


Heat-screening film 


1st protective film 


2nd protective film 


1 


CrN(5) 


Si 3 N 4 (12.5) 


Zr0 2 (7.5) 


2 


CrN(5) 


Si 3 N4(12.5) 


Zr0 2 (15) 


3 


CrN(5) 


Si 3 N 4 (12.5) 


Zr0 2 (2) 


4 


TiN (5) 


Sn0 2 (15) 


Ta20 5 (5) 


5 


TIN (5) 


Sn0 2 (15) 


Ta20s(15) 


6 


TIN (5) 


SiCTaCNO(10) 


NbO(10) 


7 


TIN (5) 


SiCTaCNO(10) 


NbO (15) 


8 


TiN (5) 


SiCTaCNO (10) 


Nt>0(2) 


I 9 


SnO 2 (65)TiO 2 (50) 


Sn0 2 (35) 


Zr0 2 (15) 


10 


SnO 2 (65)TiO 2 (50) 


Sn0 2 (35) 


T a2 O 6 (10) 


11 


Ti0 2 (1 00) Si0 2 (1 70) Ti0 2 (1 00) Si0 2 (30) 


Sn0 2 (15) 


Zr0 2 (15) 



45 



55 
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The formula for the 2nd protective film in Samples 6 to 8 (oxynitride of SiC and TiC) does not represent the stoichi- 
ometric amount. 



Table 2 
(Test Results) 





Durability of protective films 






Wear 
resistance 


Alkali 
resistance 


Acid resistance 




Sample 


Change 
in 

trans- 
mis- 
sion 
(X) 


Change 
in 
naze 
(X) 


Change 
in 

trans- 
mis- 
sion 
(X) 


Change 

in 
reflec- 
tivity 

<*) 


Chance 
in tr- 
ans - 
mis- 
sion 
(XV 


Chii n o p 

in 
reflec- 
tivity 

(Z) 


Visi- 
ble 
light 

(. L alaS — 

mis- 
sion 
<Z) 


1 


3.2 


1.5 


0.3 


0.4 


0.1 


0.1 


73.8 


2 


2.8 


1.4 


0.3 


0.3 


0.1 


0.0 


72.1 


3 


4.0 


1.8 


0.8 


0.8 


0.3 


0.2 


74.5 


4 


3.8 


1.6 


0.5 


0.3 


0.1 


0.1 


72.8 


5 


2.8 


1.5 


0.3 


0.4 


0.1 


0.1 


70.4 


6 


3.4 


1.5 


0.4 


0.5 


0.1 


0.2 


73.8 


7 


3.1 


1.8 


0.8 


0.9 


0.2 


0.3 


73.5 


8 


4.0 


1.9 


1.0 


0.9 


0.3 


0.2 


74.2 


9 


3.3 


1.9 


0.4 


0.5 


0.1 


0.1 


75.3 


10 


3.9 


1.9 


0.8 


0.7 


0.2 


0.2 


75.0 


11 


3.6 


1.6 


0.5 


0.5 


0.3 


0.5 


78.8 



Note: 



The alkali resistance was determined by immersing the sample in a 
0.1 N NaOH solution for 240 hours at room temperature. 

The acid resistance was determined by immersing the sample in a 
0.1 N HC1 solution for 240 hours at room temperature. 

The light transmission and the light reflectivity were measured by a 
spectrophotometer. 

Wear resistance was measured by the Taber abrasion test (polishing 
cloth: CS-10F, number of rotation: 500). 

The results were rated in terms of change in optical properties 
measured before and after the test. 



BEST AVAILABLE COPY 



EP 0 530 676 B1 



Table 3 



5 



(Coating conditions) 








Gas composition (%) 


Film 


Target 


Pressure (Pa) 


Ar 


o 2 


N 2 


CrN x 


Cr 


2x10~2 


60 


0 


40 


SiN x 


Si 


2x10-2 


0 


0 


100 


Zr0 2 


Zr 


2x10-2 


0 


100 


0 


Sn0 2 


Sn 


2x10-2 


40 


60 


0 


TaA 


Ta 


2x10"2 


30 


70 


0 


TiN x 


Ti 


2x10-2 


0 


0 


100 


Oxynitrides of SiC and TaC 


SiC + TaC 


2x10"2 


0 


50 


50 


NbO 


Nb 


2x10-2 


30 


70 


0 


Ti0 2 


Ti 


2 x 10-2 


20 


30 


50 


Si0 2 


Si 


2x1d"2 


10 


30 


60 



25 

Comparative Example? 



Eight samples of heat-screening glass were prepared in the same manner as in Examples except for using the film 
construction and material as shown in Table 4. They exhibited the optical properties and durability as shown in Table 5. 

30 

Table 4 



(Constitution of Rims) 




Rim material and thickness (nm) 


Sample 


Heat-screening film 


1st protective film 


2nd protective film 


1 


CrN(5) 


< Si 3 N 4 (20) 




2 


CrN(5) 


Si 3 N 4 (20) 


Zr0 2 (25) 


3 


TiN (5) 




TazOs^O) 


4 


TIN (5) 


Sn0 2 (15) 


Ta2O s (30) 


5 


TiN (5) 


Sn0 2 (15) 




6 


SnO 2 (65)TiO 2 (50) 


SiCTaCNO(55) 




7 


SnO 2 (65)TiO 2 (50) 


SiCTaCNO (40) 


NbO (25) 


8 


SnO 2 (170)TiO 2 (100) 




NbO (50) 



50 



55 
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The formula for the 2nd protective film in Comparative Samples 6 and 7 (oxynitride of SiC and TaC) does not rep- 
resent the stoichiometric amount. 

Table 5 





(Test Results) 




Durability of protective films 






Wear resistance 


Alkali resistance 


Add resistance 




Samnlp 


Change in 
transmis- 
sion (%) 


Change in 
haze (%) 


Change in 
transmis- 
sion (%) 


Change in 
ref leetivitv r%\ 


Change in 

trsncmie. 
lldf ibllllb 

sion (%) 


Change in 
reriecuviiy [ a>) 


Visible light 
uansmiS" 
sion (%) 


1 


3.3 


1.7 


3.5 


4.0 


0.2 


0.2 


73.6 


2 


3.5 


3.1 


0.4 


0.4 


0.1 


0.1 


71.1 


3 


4.5 


2.5 


0.6 


0.5 


0 


0.2 


73.1 


4 


3.8 


3.5 


0.2 


0.3 


0.1 


0.2 


70.4 


5 


3.4 


1.8 


4.3 


5.1 


2.8 


3.1 


73.2 


6 


5.1 


1.9 


0.3 


0.4 


0.1 


0.2 


75.8 


7 


4.8 


2.2 


0.8 


0.7 


0.3 


0.2 


76.3 


8 


4.5 


3.1 


0.5 


0.4 


0.1 


0.3 


79.5 



Comparative Sample 1 , which lacks the second protective film, is extremely poor in alkali resistance as demonstrated 
by the great change (3.5%) in transmission observed after the alkali resistance test. Comparative Sample 5, which lacks 
the second protective film, is poor in both acid and alkali resistance as demonstrated by the great change (4.3%) in 
transmission observed after the acid resistance test and the great change (2.8%) in transmission observed after the 
alkali resistance test. Comparative Sample 6, which lacks the second protective f M, is poor in wear resistance although 
it is good in acid and alkali resistance. 

Comparative Samples 3 and 8, both lacking the first protective f flm, are poor in wear resistance as indicated by the 
great change (4.5%) in transmission observed after the wear resistance test. Moreover, the protective film of these 
samples easily shows the sign of wear as demonstrated by the great change in haze. 

Comparative Samples 2, 4, and 7 have both the first and second protective films but do not aocord with the present 
invention in that the second protective film is thicker than 15 nm. Therefore, they exhibit good acid and alkali resistance 
but easily show the sign of wear which is indicated by the high haze value. 

The above-mentioned examples demonstrate that the samples according to the present invention are superior in 
wear resistance and acid and alkali resistance and do not easily show the sign of wear even when the protective film 
wears to some extent. 

The present invention provides heat-screening glass having improved acid and alkali resistance and wear resistance 
which can be used in a single glazing. The heat-screening glass does not show the sign of wear even when the outer 
protective film wears. The heat-screening glass can be produced efficiently because it only needs thin protective films. 

Claims 

1 . Heat-screening glass comprising a transparent glass substrate having consecutively thereon a heat-screening film, 
a first transparent protective film, and a second transparent protective film, 

said first transparent protective film comprising at least one member selected from the group consisting of 
silicon nitride, silicon dioxide, stannic oxide, oxynitride of silicon carbide, and oxynitride of tantalum carbide, and 

said second transparent protective film comprising at least one member selected from the group consisting 
of zirconium oxide, tantalum pentoxide, niobium oxide, zirconium oxynitride, tantalum oxynitride, and niobium oxyni- 
tride, and having a thickness of from 2 to 1 5 nm. 

2. Heat-screening glass as claimed in Claim 1 , wherein said heat-screening film comprises a metal nitride or a metal 
oxynitride. 
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3. Heat-screening glass as claimed in Claim 1 , wherein the total thickness of said first and second transparent protective 
films is from 5 to 50 nm. 

4. Heat-screening glass as claimed in Claim 3, wherein the total thickness of said first and second transparent protective 
5 films is from 20 to 30 nm. 

5. Heat-screening glass as claimed in Claim 1 , which has a visible light transmission of 70% or more. 

6. Heat-screening glass as claimed in Claim 5, wherein the thickness of said heat-screening film is from 2 to 10 nm. 

10 

7. Heat-screening glass as claimed in Claim 1 , wherein the thickness of said first transparent protective layer is from 
3 to 35 nm. 

8. Heat-screening glass as claimed in Claim 1 , wherein said first transparent protective layer comprises at least one 
is member selected from the group consisting of silicon nitride, silicon dioxide, and stannic oxide. 

9. Heat-screening glass as claimed in Claim 1 , wherein said second transparent protective layer comprising at least 
one member selected from the group consisting of zirconium oxide and tantalum pentoxide. 

20 PatentansprOche 

1 . Warmeabsorbierendes Glas, umfassend ein transparentes Glassubstrat, welches darauf aufeinanderfolgend einen 
warmeabsorbierenden Film, einen ersten transparenten Schutzfilm und einen zweiten transparenten Schutzfilm 
aufweist, 

25 wobei der genannte erste transparente Schutzfilm zumindest ein Glied umfaBt, das aus der Gruppe aus- 

gewahlt ist, welche aus Siliciumnitrid, Siliciumdioxid, Zinndioxid, Siliciumcaibidoxynitrid und Tantalcarbidoxynitrid 
besteht, 

und der genannte zweite transparente Schutzfilm zumindest ein Glied umfaBt, das aus der Gruppe aus- 
gewahlt ist welche aus Zirkoniumdioxid, Tantalpentoxid, Nioboxld, Zirkoniumoxynitrid, Tantaloxynitrid und Niobox- 
30 ynitrid besteht, und eine Dicke von 2 bis 1 5 nm aufweist 

2. Warmeabsorbierendes Glas, wie es Im Anspruch 1 beansprucht wird, worin der genannte warmeabsorbierende 
Film ein Metallnitrid Oder ein Metalloxynttrid umfaBt 

35 3. Warmeabsorbierendes Glas, wie es im Anspruch 1 beansprucht wird, worin die Gesamtdicke der genannten ersten 
und zweiten Schutzf ilme von 5 bis 50 nm betragt 

4. Warmeabsorbierendes Glas, wie es im Anspruch 3 beansprucht wird, worin die Gesamtdicke der genannten ersten 
und zweiten Schutzf ilme von 20 bis 30 nm betragt. 

40 

5. Warmeabsorbierendes Glas, wie es im Anspruch 1 beansprucht wird, welches eine Durchldssigkeit des sichtbaren 
Lichts von 70% und mehr aufweist. 

6. Warmeabsorbierendes Glas, wie es im Anspruch 5 beansprucht wird, worin die Dicke des genannten warmeabsor- 
45 bierenden Films von 2 bis 1 0 nm betragt. 

7. Warmeabsorbierendes Glas, wie es im Anspruch 1 beansprucht wird, worin die Dicke der genannten ersten trans- 
parenten Schutzschicht von 3 bis 35 nm betragt 

so 8. Warmeabsorbierendes Glas, wie es im Anspruch 1 beansprucht wird, worin die genannte erste transparente Schut- 
zschicht zumindest ein Giied umfaBt, das aus der Gruppe ausgewShft ist, welche aus Siliciumnitrid, Siliciumdioxid 
und Zinndioxid besteht 

9. Warmeabsorbierendes Glas, wie es im Anspruch 1 beansprucht wild, worin die genannte zweite transparente Schut- 
55 zschicht zumindest ein Glied umfaBt, das aus der Gruppe ausgewahlt ist, welche aus Zirkoniumdioxid und Tanta- 
lpentoxid besteht 
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Revendications 

1 . Verre absorbant la chaleur comprenant un substrat de verre transparent pr6sentant successivement sur son dessus 
une couche mince absorbant la chaleur, une premiere couche mince protectee transparente, et une seconde 
couche mince protectrice transparente, 

ladite premiere couche mince protectrice transparente comprenant au moins un 6l6ment choisi parmi le 
nitrure de silicium, le dioxyde de silicium, I'oxyde stannique, I'oxynitrure de carbure de silicium et I'oxynitrure de 
carbure de tantale, et 

la seconde couche mince protectrice transparente comprenant au moins un 6l6ment choisi parmi I'oxyde de 
zirconium, le pentoxyde de tantale, I'oxyde de niobium, I'oxynitrure de zirconium, I'oxynitrure de tantale et I'oxynitrure 
de niobium et pr6sentant une 6paisseur de 2 k 1 5 nm. 

2. Verre absorbant la chaleur selon la revendication 1 , dans lequel ladite couche mince absorbant la chaleur comprend 
un nitrure m&allique ou un oxynitrure mgtaliique. 

3. Verre absorbant la chaleur selon la revendication 1 , dans lequel l'6paisseur totale desdites premiere et seconde 
couches minces protectees transparentes est de 5 k 50 nm. 

4. Verre absorbant la chaleur selon la revendication 3, dans lequel I'Spaisseur totale desdites premiere et seconde 
couches minces protectees transparentes est de 20 k 30 nm. 

5. Verre absorbant la chaleur selon la revendication 1 qui pr&ente une transmission de la lumtere visible de 70 % ou 
sup6rieure. 

6. Verre absorbant la chaleur selon la revendication 5, dans lequel l'6paisseur de ladite couche mince absorbant la 
chaleur est de 2 4 10 nm. 

7. Verre absorbant la chaleur selon la revendication 1 , dans lequel l'6paissseur de ladite couche mince protectrice 
transparente est de 3 & 35 nm. 

8. Verre absorbant la chaleur selon la revendication 1 , dans lequel ladite premise couche mince protectrice transpar- 
ente comprend au moins un 6l6ment choisi parmi I e nitrure de silicium, le dioxyde de silicium et I'oxyde stannique. 

9. Verre absorbant la chaleur selon la revendication 1 , dans lequel ladite seconde couche mince protectrice transpar- 
ente comprend au moins un 6l6ment choisi parmi I'oxyde de zirconium et le pentoxyde de tantale. 
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